Question Bank: Unit 6- Introduction to Object Relational Database 


Long Question and Answer 


1. What is Object Relational Data model? Describe the features of Object Relational Database. 


° 

Object-relational model tries to bring the main concepts from the Object Oriented domain to the relational 
¢ 

model. . 


model was built to fill the gap between object-oriented model and the relational mod: 


As the name suggests it is a combination of both the relational model and the object-ori ntédrmodel This 
ap have many 


advanced features like we can make complex data types according to our reauirgeQ: using the existing 


data types. % 
. © 
Here are some of the key features of an Object-Relational oust 
¢ 
1. Support reference: NS 
aly 
A relational database should have no data a than tables. An OR database allows an 
attribute to support a reference to a row in anottft le. 
2. Multiple values in a cell of table: ° 
A relational database is limited to one value at a cell. An OR database can store more than one value 
in the same location (cell). The value3)can be an array of the same type of data, a row of data (much 
like a table within a table), ementire object. 
3. User-defined Data Types ‘See. 
Classes are implemented as user-defined data types (UDTs). A new UDT may inherit from an existing 
UDT. Multiple inerince is not allowed. 
\ 
4. Support for Object-Oriented Concepts: 


a 
UDT: ave methods defined with them. Methods may be overloaded. Polymorphism is 
aw d. Relational databases have no concept of storing procedures with data. 
5. Cre ion of complex data types: 
@ 
vY ORDs allow the creation of complex data types that can contain not only primitive data types (such as 
strings and integers) but also user-defined data types, including objects and collections. 


6. Extensibility: 


ORDs are extensible, which means that they can be customized to meet the specific needs of an 


application. This can be done by creating custom data types, functions, and other database objects. 
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7. SQL Support: 


ORDs provide support for SQL (Structured Query Language) to manipulate and retrieve data from the 
database. SQL can be used to query data stored in ORDs and supports all the standard SQL operations 
such as SELECT, INSERT, UPDATE, and DELETE. 


8. Transaction Management: 


ORDs provide transaction management features to ensure data consistency ond ii. 
Transactions can be used to group multiple database operations into a single unit of Cae either 


succeeds or fails as a whole. s 
9. Scalability: Ss 


ORDs support horizontal scaling, which means that they can handle |. jounts of data and high 


numbers of users by distributing the data and the processing load@gys multiple servers. 


10. Data Integrity: > 


ORDs enforce data integrity by supporting referential erty constraints and other types of 


constraints. This ensures that the data stored in the base is always accurate and consistent. 


11. Performance: & 


ORDs are designed to provide high performance and low latency. They achieve this by using advanced 


indexing techniques, caching, aa techniques. 


2. Discuss the advantages and aaioomoce of Object Relational Database. 


Advantages of ores 


1. The main ai ges of extending the relational data model come from reuse and sharing. Reuse 
comes morn ability to extend the DBMS server to perform standard functionality centrally, rather 
than it coded in each application. 

2, ject Relational data model allows its users to inherit objects, tables etc. so that they can extend 

oh functionality. Inherited objects contains new attributes as well as the attributes that were 
inherited. 

3. Complex data types can be formed using existing data types. This is useful in Object relational data 
model as complex data types allow better manipulation of the data. 

4. The functionality of the system can be extended in Object relational data model. This can be achieved 


using complex data types as well as advanced concepts of object oriented model such as inheritance. 
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Disadvantages of ORDBMSs 

1. The ORDBMSs approach has the obvious disadvantage of complexity and associated increased costs. 

2. The essential simplicity and purity of the relational model are lost with extensions of object oriented 
model. 


3. RDMSs is being extended for what will be a minority of applications that do not achieve ae 


performance with current relational technology. NS 
Describe the usages of Composite Types in object relational database. RS 
Composite types, also known as user-defined types, are used in object-re databases to allow the 


creation of custom data structures that can be used as attributes of database objects. These types can 


Y 


Here are some of the common usages of composite tpes jp Bet relational databases: 


contain multiple values and can be treated as a single unit. 


1. Structured Data: Composite types allow for red data to be stored in a single column of a table, 
instead of spreading the data across multiple*columns. For example, if you have a table for employee 
records, you can define a composi for the address of the employee, which could contain fields 


like street, city, state, and zip co 


© 


2. Reusability: Composi s can be defined once and then used across multiple tables, making it easier 


to manage and update the data structure in the database. 


3. Com 1d Secs Composite types can be used to store complex objects in the database, such as XML 


d ents or JSON objects, which can then be queried and manipulated using database functions. 


@ 


Y Object Orientation: Composite types allow object-oriented programming concepts to be integrated 


Dr 


into the database design, enabling the creation of more complex and flexible database structures. 


5. Improved Performance: Composite types can improve the performance of the database by reducing 


the number of joins and simplifying the query structure. 
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What is the use of User Defined Types (UDT)? How can they be used in table creation? With the help of 
an example, discuss the process to create relations based on UDTs. What are the two operations through 
which a transactions access data? 


User-Defined Types (UDTs) are required in an object-relational database when a table needs to store a 


complex data type that is not natively supported by the database. In other words, UDTs allow ar 


define their own custom data types. Ae 


UDTs can be used in table creation by defining the UDT and then referencing it in the n definition of 
the table. For example, suppose we want to create a table to store information ab ployees, including 
their name, age, and contact information. We might define a UDT called " eContactInfo" to store 


the employee's email address and phone number: 


CREATE TYPE EmployeeContactInfo AS 
(email VARCHAR(50), 
phone VARCHAR(20)); 


& 


Then we can create the employee table and use EmployeeContactInfo UDT in the contact_info column: 


< ° 
CREATE TABLE Employee ( \ 


id INTEGER PRIMARY KEY, s\ 
name VARCHAR(S5O), SB 
age INTEGER, AN 


contact_info sgt Reore 
Now when weiinsert data into the employee table, we can use the EmployeeContactInfo UDT to store the 


em roveaoriac information: 


WQhrwr0 Employee (id, name, age, contact_info) 
(ALUES (1, ‘John Smith’, 30, (‘john.smith@example.com’, '555-1234')); 


We can also query the employee table and use the EmployeeContactInfo UDT in our select statement: 
SELECT name, contact_info.email 


FROM Employee 


Omprakash Chandrakar_ | Essentials of RDBMS Page |4 


% 


Dr 


Question Bank: Unit 6- Introduction to Object Relational Database 


WHERE age > 25; 


The Central Passport Organization which stores the details of candidate passport. For storing the details 
of a candidate there is one table CandidatePassportDetails that holds the following records. 
CandidatePassportDetails(Customerld, GivenName, SurName, DateofBirth, Gender, MobileNumber, 
Email, Street, City, Pincode, State, Country). Now to gain the benefits of object-relational fe es 
convert this relation CandidatePassportDetails in object-relational feature based relation. Ci User 
Define Types and relation for the same and insert atleast three records in relation. Also, Brie all the 


records from the relation. 


To convert the relation CandidatePassportDetails into an object-relational feature based relation, we can 
create a User Defined Type (UDT) for the address information and p> the table definition. Here's an 


example of how to do that: 


First, we create the UDT for the address informatio! 


CREATE TYPE Address AS ( ~) 
Street VARCHAR(50), < . 
City VARCHAR(SO), 9 
Pincode VARCHAR(10), \ 


State VARCHAR(S5O), & 
Country VARCHAR(5Q)§. © 


‘i we 


Next, weg the table CandidatePassportDetails using the UDT for the address information: 


gy TABLE CandidatePassportDetails ( 


ustomerld INTEGER PRIMARY KEY, 
GivenName VARCHAR(50), 
SurName VARCHAR(50), 
DateOfBirth DATE, 
Gender VARCHAR(10), 


Omprakash Chandrakar | Essentials of RDBMS Page [5 


Question Bank: Unit 6- Introduction to Object Relational Database 


MobileNumber VARCHAR(20), 
Email VARCHAR(50), 
Address Address 

) 


Now we can insert records into the table using the UDT for the address information: s 
INSERT INTO CandidatePassportDetails (Customerld, GivenName, SurName, patee i, Gender, 


MobileNumber, Email, Address) rw 


VALUES S 


(1, John’, 'Doe', '1990-01-01', 'Male', '1234567890', 'john.doe@example. 23 Main St’, ‘Anytown’, 


'12345', 'AnyState', 'USA')), 
(2, ane’, 'Doe', '1992-01-01', 'Female', '0987654321', Bede Meatciseh ('456 Elm St’, 
'Sometown', '67890', 'SomeState’, 'USA')), 


(3, 'Bob', 'Smith', '1985-01-01', 'Male', '5555555555', (Bob .smith@example.com’, ('789 Oak St’, 


& 


To retrieve all the records from the table, we SS... use a SELECT statement: 


‘OtherTown', '54321', 'someOtherState', 'USA')); 


< o 
SELECT * FROM cst 


This will return all the records Ay 


8. The customer wants teigpen a new account in a bank. For storing the customer account details there is 


ble, including the address information stored as a UDT. 


one table Cust ‘ails that holds the following records: CustomerDetails (Customerid, FirstName, 


MiddleName, 


jame, FatherFirstName, FatherMiddleName, FatherLastName, Gender, Street, City, 
Pincode, ict, MobileNumber, Occupation, Email, AadharNumber, PancardNumber). Create a User 


Defin es and relation for the same and insert atleast two records in relation. What are the benefits 


Vv 


To create a User Defined Type (UDT) for the customer address information in the table CustomerDetails, 


ating User-Defined Type for above given situation? 


we can define a new UDT called Address, which will hold the street, city, pincode, and district fields. Here's 


an example of how to do that: 
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CREATE TYPE Address AS ( 
Street VARCHAR(50), 
City VARCHAR(50), 
Pincode VARCHAR(10), 
District VARCHAR(50) 


: s 
Next, we can modify the table definition of CustomerDetails to use the new UDT. to te address 


information: 


CREATE TABLE CustomerDetails ( 
Customerld INTEGER PRIMARY KEY, 
FirstName VARCHAR(50), 
MiddleName VARCHAR(50), 
LastName VARCHAR(5O), 
FatherFirstName VARCHAR(50), 
FatherMiddleName VARCHAR(50), 


FatherLastName VARCHAR(50), 


Gender VARCHAR(10), sy 7 


Address Address, 
MobileNumber VARCHAR(20} <\ 
Occupation VARCHAR(50) Gay 

Email VARCHAR(5O), n& 
AadharNumbe: AR(20), 


PancardNu 'ARCHAR(20) 


); s 


Now we can insert records into the table using the UDT for the address information: 


INSERT INTO CustomerDetails (Customerld, FirstName, MiddleName, LastName, FatherFirstName, 
FatherMiddleName, FatherLastName, Gender, Address, MobileNumber, Occupation, Email, 
AadharNumber, PancardNumber) 


VALUES 
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(1, Uohn', 'M', 'Doe', 'Michael', 'A', 'Doe', 'Male', ('123 Main St', 'Anytown', '12345', 'SomeDistrict'), 
‘1234567890’, 'Engineer', 'john.doe@example.com', '123456789012', 'ABCDE1234F'), 
(2, Jane', 'L', 'Doe', 'Robert', 'B', 'Doe', 'Female', ('456 Elm St', 'Sometown', '67890', 'SomeOtherDistrict'), 


'0987654321', 'Teacher', 'jane.doe@example.com', '987654321012', 'FGHIJ5678K'); 


Ss 


The benefits of creating a User Defined Type for the address information in this situation incl 


1. Improved data organization: Using a UDT allows us to group related fields tae into a single 


data type, which can make the data more organized and easier to work 


2. Simplified table definitions: Using a UDT can simplify the _ ion by allowing us to define 


the address information as a single field instead of multiple fields. 


3. Increased code reusability: Once we have defined bor, we can use it in multiple tables, which 


can save time and reduce errors in our code. 


4. Better data consistency: By using a vol Wen ensure that the address information is consistently 
formatted across multiple oe which can reduce errors and improve data 


quality. 3 


There is a need to create a @gction that returns the voter id, voter first name, middle name, last name, 
gender, date of birth féemrelation Voter. Create appropriate type required as described above and state 


ee = 
how composite useful in this case? 


To ns Defined Type (UDT) for the voter information in the Voter relation, we can define a new 
UDT, VoterInfo, which will hold the voter ID, first name, middle name, last name, gender, and date 


fields. Here's an example of how to do that: 


CREATE TYPE VoterInfo AS ( 
Voterld INTEGER, 
FirstName VARCHAR(50), 
MiddleName VARCHAR(5O), 
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LastName VARCHAR(50), 
Gender VARCHAR(10), 
DateOfBirth DATE 

) 


Composite types, such as the VoterInfo UDT we defined above, can be useful in this case because: €<, 
1. They allow us to group related fields together into a single data type. Re 
2. This can make the code more organized and easier to read, as well as reducing ES errors in 


the code. 
3. Composite types can be used as the return type of functions, which can spebraser to work with 


the data returned from those functions. 
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